CrC 27 H 33 Cl 3 N7O 3 , triclinic, P1 (no. 2), a = 9.7862(13) Å, b = 12.4690(17) Å, c = 12.8413(17), α = 84.163(2)°, β = 73.602(3)°, γ = 85.524(2)°, V = 1493.4(3) Å 3 , Z = 2, Rgt(F) = 0.0472, wR ref (F 2 ) = 0.1524, T = 100(2) K.
Mo Kα radiation (0.71073 Å) µ:
0.69 mm −1 Diffractometer, scan mode:
Bruker APEX-II, φ and ω-scans θmax, completeness:
28.3°, >99% N(hkl) measured , N(hkl) unique , R int : 13443, 7221, 0.036 Criterion for I obs , N(hkl)gt: I obs > 2 σ(I obs ), 5873 N(param) refined : 391 Programs:
Bruker programs [1] , SHELX [2] [3] [4] , DIAMOND [5] , OLEX2 [6] for ten days. Some green block crystals were obtained at the bottom of the vessel (0.50 g, yield: 75%).
Experimental details
Hydrogen atoms bonded to carbon atoms were placed in their geometrically idealized positions and constrained to ride on their parent atoms with C-H = 0.95 Å (aromatic), 0.99 Å (methylene), 0.98 Å (methyl) U iso (H) = 1.2Ueq (aromatic and methylene) and 1.5Ueq(methyl). Hydrogen atoms bonded to nitrogen, O1 and O2 atoms were initially found from the difference maps and refined with the restraints of N-H = 0.88(1) Å, O-H = 0.84(1) Å. The positions of hydrogen atoms bonded to disordered O3 and O3′ were constrained to be at the 'best' positions, forming hydrogen bonds to neighboring chloride anions [3] . Commands DFIX and SADI were used in the refinement to restrain C-O, N-H and O-H distances, and EADP was used to restrain the thermal factor of O3′ being similar to O3. For the N and O atoms, U iso (H) = 1.2Ueq(N) and 1.5Ueq(O).
Comment
The multi-benzimidazole ligand tris(2-benzimidazolylmethyl) amine (NTB) has been often used in the design and synthesis of metal-containing compounds due to their potential application in the fields of biological and bioinorganic chemistry [8] [9] [10] . NTB has been often seen to be a tetradentate ligand coordinating a late transition metal. Compared to these metal complexes, early transition metal complexes of NTB are rarely reported.
The asymmetric unit of the title structure is composed of each one [Cr(NTB)Cl 2 ] + , one Cl − anion and three methanol solvent molecules. NTB acts as a tetradentate ligand, coordinating through the tertiary N atom and three benzimidazole (bzim) N atoms to metal ion. Two chlorido ligands are in a cis configuration. The N4Cl 2 donor set constructs an octahedral polyhedron around the central Cr(III). The tertiary N1 atom presents a bond length about 0.10 Å longer than those for the three bzim N atoms. To retain the octahedral geometry, ligand NTB adopts a planar geometry with a dihedral angle of 11.9(1)°b etween the N4/N5 and N6/N7-containing bzim groups. However, the angles of these moieties with the third one are 79.9(1) and 88.3(1)°, respectively, which are very similar to its analogous structure with different solvent [11] . By considering some NTB-containing analogs as a whole, it can be found NTB can adopt many spatial arrangements to meet the coordination preference of a metal ion or solvent molecules [12] [13] [14] . On the other hand, the Cr(III) ion lies in the plane formed by N1, N4, N6 and CL1 atoms (maximal deviation: 0.025 Å for Cr1). As a result of these features, the deviations from an ideal octahedral geometry around Cr (III) ion are the following: trans angles range from 158.09 (8) to 178.29(5)°and cis angles from 78.92 (7) to 101.19(6)°.
A detailed geometrically analysis using the program PLATON [15] indicates that these adjacent [Cr(NTB)Cl 2 ] + ions are firstly linked into two-dimensional layers parallel to the (011) plane by three π· · · π interactions. These layers are further linked by three N-H· · · O and three O-H· · · Cl hydrogen bonds into the final three-dimensional network.
